SOX2 is required for adult human muller stem cell survival and maintenance of progenicity in vitro.
SOX2, a high-mobility group transcription factor, is expressed by retinal progenitors during development. It has been associated with the ability of progenitor cells to differentiate into retinal neurons and is highly expressed by human Müller stem cells (hMSCs) in culture. The authors investigated the role of this factor in the maintenance of progenicity and neural differentiation of hMSCs in vitro. SOX2 silencing was induced by transfection of hMSCs in culture with two pGSU6-GFP SOX2 silencing constructs and a scrambled control vector. Silencing was confirmed by examination of gene and protein expression coding for SOX2. Effects of SOX2 downregulation were investigated by expression of proliferation (Ki67) and apoptotic (TUNEL, caspase) cell markers and by the expression of markers of retinal neurons (HuD, βIII tubulin, rhodopsin, BRN3B, ISL1), glia (vimentin), and the progenitor marker PAX6. SOX2 silencing caused hMSCs to rapidly adopt a neural-like morphology and was accompanied by the upregulation of specific markers of retinal neurons, including βIII tubulin, rhodopsin, BRN3B, and ISL1, and by the downregulation of the neural progenitor marker PAX6 and the glial cell marker vimentin. Interestingly, SOX2 silencing induced apoptosis, suggesting a crucial role of this factor on hMSC survival in vitro. These in vitro results parallel that seen when Sox2 is silenced in neural stem cells of lower species during development, and they suggest that Sox2 may have an important role in adult hMSC differentiation into retinal neurons in vitro.